Synthesis of Ni-NC_APTA@C and other catalysts. Nickel(II) nitrate hexahydrate (44.59 mg) and 1,4-diazabicyclo[2.2.2]octane (DABCO; 76.41 mg) were added into 1.5 mL of N, N-dimethylformamide (DMF) in a round bottom at room temperature and then the mixture was stirred for 2 min. Then, 2-aminoterephthalic acid (ATPA; 83.32 mg) dissolved in 1.0 mL thermal DMF was added into the mixture, which was subjected to heating by refluxing in an oil bath at 150 ºC for 30 min. Subsequently, 150 mg of carbon powder (Vulcan XC72R) with 1.5 mL DMF was added into the reaction mixture by heating at 150 ºC for another 5 h. Afterwards, the DMF in the reaction products was evaporated at 150 ºC for 20 h to grow Ni-MOFs on carbon. The completely dried products were grinded to powder and pyrolyzed at 800 ºC for 2 h under an argon atmosphere.
(1) Ni (6) Ni-NC_ATPA@C (after) (mix Ni-NC_ATPA and Vulcan XC72R by 2 to 3), (7) Ni-NC_TPA@C (after) (mix Ni-NC_TPA and Vulcan XC72R by 2 to 3), (8) Ni-N 4 /Gr were calculated with the 2 x 2 x 1. 8 All slab models included 18 Å of vacuum in the z-axis. The computational hydrogen electrode (CHE) model was employed to establish a free energy profile for electrochemical reactions. 9 We added -0.51 eV for a CO gas molecule to correct the inaccuracy of PBE with respect to the experimental reaction enthalpies. 10 To account for the effect of solvent (water), we Ni nanoparticle catalysts
